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ABSTRACT

This study uncovers what appears to be a systematic bias in the National Meteorological Center’s aviation
(AVN) model at 200 mb over the Caribbean Sea. In general, the 48-h forecast in the vicinity of the Tropical
Upper Tropospheric Trough (TUTT) underpredicts the magnitude of the westerly 200-mb winds on the order
of 5-10 m s~!. This unrealistic weakening of the TUTT and associated cold lows by the AVN results in erroneous
values of the vertical (850-200 mb) wind shear. These systematic errors are in the same order of magnitude as
the minimum shear threshold for tropical cyclone genesis and development. Thus, 48-h tropical cyclone formation
and intensity forecasts based upon the AVN model are often incorrect in the vicinity of the TUTT. Knowing
the correct future upper-wind regime is also crucial for track forecasting of more intense tropical cyclones,
especially in cases of recurvature.

It is shown that simple persistence or climatology of the 200-mb winds south of a TUTT axis is superior to
the AVN model’s 48-h forecast. Until this bias in the AVN is successfully removed, the tropical cyclone forecaster
for the Atlantic basin should be aware of this systematic error and make subjective changes in his/her forecasts.
For 200-mb west winds greater than or equal to 10 m s~ forecasts based on persistence are best, while for west
winds less than 10 m s~!, half climatology and half persistence is the preferable predictor. If the TUTT is weak
such that 200-mb easterly winds occur, climatology tends to be the best predictor as it nudges the forecast back

to a normal westerly wind regime.

1. Introduction

In the science of tropical cyclone (TC) forecasting,
three key components—genesis, intensification, and
movement—are dependent upon an accurate assess-
ment of current and future upper-tropospheric (200
mb) winds. Therefore, knowing the strength and lo-
cation of the Tropical Upper Tropospheric Trough
(TUTT; Sadler 1976b) is crucial information for the
TC forecaster.

TUTTs often can inhibit the formation of TCs by
allowing large amounts of vertical wind shear (VWS)
to be positioned directly over the prestorm disturbance.
VWS can be quantified in the following manner:

VWS = [(uz00 — usso)? + (V200 — Vs50)°1"%, (1)

where u and v are the zonal and meridional wind com-
ponents at each grid point, respectively, for the 200-
and 850-mb levels. According to (1), westerly flow at
200 mb superimposed over easterly trade wind flow at
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850 mb will give high VWS values. Therefore, VWS
south of a TUTT axis is usually large. Likewise, a trop-
ical disturbance in a deep tropospheric easterly flow -
has a better chance of development if ugso and u,q0 are
similar in magnitude, since this will yield low VWS
values. Values of VWS greater than or equal to 10 m s ™
are generally considered to be great enough to inhibit
TC genesis by advecting upper-level moisture and
temperature anomalies away from the low-level dis-
turbance center (Zehr 1992).

In contrast, the TUTT and associated cold lows may
enhance the possibility of genesis by importing upper-
level angular momentum (Pfeffer and Challa 1992)
and/or upper-level potential vorticity (Montgomery
and Farrell 1993) over the prestorm disturbance if the
VWS remains below the 10 m s™! threshold. Sadler
(1976a) also found that directly below the divergence
sector of the TUTT a surface disturbance may be in-
duced in a trade wind regime that could then develop
into a TC. Sadler (1976b) proposed a comparable gen-
esis mechanism for the monsoon trough region. Ra-
mage (1959) also found that a TUTT cell could trans-
form itself into a TC.

Similarly, the competing effects of VWS and angular
momentum eddy fluxes by TUTTs and midlatitude






